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Summary and purpose of document

This document discusses specific training needs including the development of guidance material and capacity building aspects to help NMHSs, RCCs and other potential GPC users as well as RCOFs to fully exploit the benefits of GPC products and to apply them more efficiently to address the relevant global, regional and national needs for climate prediction.
Action Proposed
The meeting is invited to discuss the various aspects addressed in the document and recommend on specific actions in response to the training, guidance and capacity building needs relevant to the uptake and use of GPC products. 

5.5
Identification of needs for training and guidance material
5.5.1 The need for training and capacity building to efficiently use GPC products
Improving climate services in support to climate risk management and climate adaptation requires appropriate knowledge and capabilities to deal with rapidly progressing science and technology. Long-range Forecasting products, such as those generated and provided by GPCs are amongst the most innovative operational products available. Other than most of the previous ‘classic’ climate products, long-range forecast products are characterised by large data amounts as well as probabilistic formulations and ensemble approaches.  Accordingly, to efficiently handle GPC products, dedicated training and guidance is needed and appropriate infrastructure needs to be in place. The following three paragraphs reflect specific needs for training, guidance material and capacity building to fully exploit the potentials of GPC products and services.
5.5.2 Training needs

The analysis of the survey responses on GPC products and services (cf. Doc. 5.2) revealed a couple of specific training requirements. Training needs were stated explicitly in the following domains:
· Modelling strategies deployed in GPCs and the related background information to facilitate better understanding of the strengths and limitations of the GPC products;

· Evaluation of model skills in representing the climate and its variability on global/regional/national scales;
· Extracting information on large-scale circulation features (e.g., ENSO) from GPC products and their potential regional/national impacts;

· Dynamical and statistical downscaling including bias correction and calibration to regional/national scales;
· Multi-model ensemble approaches including the efficient use of related data sets including hindcast data;
· Empirical approaches to LRF including the relevant statistical concepts and the potential utility of GPC data;
· Operational use and interpretation of GPC data and products including respective tools (e.g. to handle Grid Point Values, to make use of the TCC Interactive Tool for Analysis of Climate System, etc.);
· Data visualisation;
· Forecast skills, uncertainty and verification;
· Tailoring GPC products for user needs, including probabilistic representation of LRF products.
It can be assumed, that these training needs address both the scientific and technical aspects related to the topics. 
Further implicitly stated training needs comprise:
· Improving the understanding of Global Climate Models including coupling strategies;
· Improving the understanding of verification approaches including the WMO SVS and also covering the aspect of introducing end user oriented verification tools to building trust;
· Fully understanding the potential of GPC products and services for generating  climate information and services;
· Dedicated training in GPC product post-processing methodologies.

Experiences with LRF activities additionally suggest considering training on communication aspects of LRF products and services.  
5.5.3 Requirements for guidance material

Requirements for guidance material from GPCs are closely related to the training needs mentioned before. Besides the model and methodology specifications desired to be accessible through the Web for all GPC products, there are specific requirements for guidance material, such as manuals/guides on the use of GPC products including scientific and technical aspects.  The guidance material may also be prepared to facilitate practical sessions within the relevant regional and national training courses as well as RCOFs.
5.5.4. Capacity Building aspects

Improving the uptake of GPC products worldwide requires significant capacity building measures to enable NMHSs and candidate RCCs to access and apply GPC products and apply them to provide climate services. The basic premise for this lies in the nature of LRF products as described in section 5.5.1 above. Building capacities of NMHSs, RCOF participants, RCCs as well as RCC aspirants to efficiently access and utilize the LRF products of GPCs requires consideration of the following aspects:

· Implementation of appropriate computational infrastructure (HPC-style hardware including mass storage capacities and high-speed Internet capabilities as well as software including tools for visualization, diagnostics, downscaling and applications);
· Human resource development to operate the infrastructural facilities mentioned above, to apply tailoring software tools, to generate user-relevant products and to provide the associated services. Additionally, staff should be able (i) to handle related administrative issues (like international contracts etc.) and (ii) to communicate LRF information;
· Performance of some research and development activities to be able (i) to keep abreast of GPC product developments, (ii) to develop innovative applications on the basis of (new) GPC services and (iii) to improve the reliability of tailored products.

The development of institutional mandates should also be considered to define clear roles and responsibilities to efficiently work with GPC products in order to ensure sustainability.  And, finally, it is important to consider capacity building for end users too to enable them in applying the services generated by RCCs and NMHSs efficiently.
From a broader perspective, even observational and data management aspects need to be considered to efficiently develop useful regional and national services on the basis of global-scale GPC products requires appropriate observations and related well-managed and quality-assured data sets. 
